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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listing, of claims in the 
application: 

Listing of claims: 

1 . (CURRENTLY AMENDED) A method for forming a photoresist pattern on a 

prescribed film, said photoresist pattern having a multi-level profile formed from 
exposure to light transmitted through a reticle having a multi-level profile, whoro i n 
th e r e t i c le i nc l ud e s on e or mor e f il ms ov e rly i ng th e r e t i c le substrat e to part i a ll y 
transm i t and sh i ft th e phas e of i nc i d e nt li ght, 
th e r e t i c le substrat e pass i ng al l inc i d e nt li ght and 

th e part i a ll y transm i tt i ng phase sh i ft f il m transm i tt i ng approx i mat el y 

20% to 70% of i nc i d e nt li ght and shift i ng th e phas e a bout 180 d e gr ee s i n tr a nsm i ss i on 

through th e part i a ll y transm i tt i ng f il m, and 

an opaquo f il m ovor l y i ng ooct i ono of tho part i a ll y transm i tt i ng f il m, tho 

opaque f il m b l ocking li ght so that a ll i nc i dent li ght i s attenuated, 
the method comprising the steps of: 

providing a reticle; the reticle comprises one or more films overlying a reticle 
substrate to partially transmit and shift the phase of incident light, 

the reticle substrate passing essentially all incident light and 

the partially transmitting phase shift film transmitting approximately 

between 20% to 70% of incident light and shifting the phase about 180 degrees in 
transmission through the partially transmitting film, and 

an opaque film overlying sections of the partially transmitting film, the 

opaque film blocking light so that essentially all incident light is attenuated; 

a) exposing a light sensitive photoresist film, having a predetermined 
thickness, to light transmitted through the reticle for a predetermined amount of time, 
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with light being transmitted through the reticle substrate exposing a first photoresist area 
to a first dosage, 

with light being transmitted through the partially transmitting film 
exposing a second photoresist area to a second[[,]] intermediate dosage, and 

with light being transmitted through the remaining opaque film exposing a third 
photoresist area to a third dosage; 

said light sensitive photoresist film is comprised of a lower photoresist layer and an 
upper photoresist layer; said lower photoresist layer is less or more sensitive to light 
than said upper photoresist layer; 

and 

b) developing the photoresist film exposed in step (a) to form a 
photoresist profile having an opening in the first photoresist area, 

the photoresist profile having the photoresist predetermined thickness 
in the third photoresist area, and the photoresist profile having an intermediate 
thickness, between the predetermined thickness and zero, in the second photoresist 
area[[,]] , 

wh e r e by li ght i ntroduc e d to th e r e t i c le transm i ts at le ast thr ee 
i nt e ns i t ie s of li ght to transform th e photor e s i st substrat e i nto a prof ile of at le ast two 
th i ckn e ss e s and an op e n i ng. 

2. (CANCELED) 

3. (CURRENTLY AMENDED) The method of claim 1 wherein sa i d li ght s e ns i t i v e 
photor e s i st f il m i s compr i s e d of a l ow e r photor e s i st l ay e r and an upp e r photor e s i st 
l ay e r; said lower photoresist layer is less sensitive to light than said upper photoresist 
layer between about 5 and 10%. 
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4. (CURRENTLY AMENDED) The method of claim 1 wherein oo i d li ght Gono i t i vo 
photor e c i Gt f il m i G compr i G e d of a low e r photor e sist l ayer and an upp e r photor e c i Gt 
l ay e r; said lower photoresist layer is less sensitive to light than said upper photoresist 
layer in a case where the layers are positive type or 

said lower photoresist layer is more sensitive to light than said upper 
photoresist layer in a case where the photoresist layers are negative type. 

5. (PREVIOUSLY PRESENTED) The method of claim 1, which further includes 

etching in a single step, said photoresist film and a dielectric layer under said 
photoresist film to form a dual damascene shaped opening in said dielectric 
layer; 

said photoresist film and said dielectric layer have about the same 

etch rate. 

6. (CURRENTLY AMENDED) A method of forming a photoresist profile m over a 
substrate using a reticle hav i ng a mu l t i le v el profile i nc l ud i ng 
(1) a transpar e nt substrate, 

(2) a part i a ll y transm i tt i ng 180 d e gr ee phas e sh i ft f il m ov e r l y i ng 

pr e d e t e rm i n e d ar e aG of th e tranopar e nt Qubstrat e to trancm i t approx i mat el y 20 to 70% 
of i nc i d e nt li ght, and 

(3) an opaqu e f il m ov e r l ying th e pr e d e t e rm i n e d ar e aG of th e part i a ll y 

trancm i tt i ng 180 dogroo phaso sh i ft f il m, 

the method comprising the following steps: 

providing a reticle; said reticle having a multi-level profile comprising 
(Da transparent substrate, 

(2) a partially transmitting 180 degree phase shift film overlying 

predetermined areas of the transparent substrate to transmit approximately 20 to 70% 
of incident light, and 
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(3) an opaque film overlying the predetermined areas of the partially 

transmitting 180 degree phase shift film, 

a) depositing a photoresist film having a predetermined thickness over 
a dielectric layer over m the substrate; said photoresist film is comprised of a lower 
photoresist layer and an upper photoresist layer; said lower photoresist layer is less 
sensitive to light than said upper photoresist layer; 

b) in a one step exposure, d irecting light to the photoresist film through 
the reticle, the reticle transmitting a first intensity through the transparent substrate to 
create a first exposure pattern, 

the reticle transmitting a second intensity, less than the first intensity, 
through the partially transmitting 180 degree phase shift film to create a second 
exposure pattern, and 

the reticle transmitting a third intensity, blocking about all incident light, 
through the opaque film to create a third exposure pattern; and 

c) developing the photoresist film to remove a first thickness of 
photoresist film, approximately equal to the predetermined thickness, in areas of the first 
exposure pattern, and 

to remove a second, intermediate thickness of the photoresist film, less 
than the first thickness, in the areas of the second exposure pattern, whereby the profile 
includes areas of photoresist film having a plurality of different thicknesses. 

7. (CANCELED) 

8. (CURRENTLY AMENDED) The method of claim 6 wherein sa i d photores i st f il m i s 

compr i s e d of a l ow e r photor e s i st l ay e r and an upp e r photor e s i st l ay e r; sa i d l ow e r 
photor e s i st l ay e r i s le ss s e ns i t i v e to li ght than sa i d upp e r photor e s i st l ay e r; 

the sensitivity of the lower photoresist layer and the upper photoresist 
layer is adjusted so that: 
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* the first intensity of light through the transparent substrate sensitizes 
both the lower and upper photoresist layers; and 

* the second intensity of light through the transparent substrate 
sensitizes only the upper photoresist layer; and 

* the third intensity of light through the opaque film does not sensitize 
the lower or the upper photoresist layer. 

1 0. (CURRENTLY AMENDED) The method of claim 6 which further includes: said 
photoresist film is comprised of a lower photoresist layer and an upper 
photoresist layer; said lower photoresist layer is less sensitive to light than said 
upper photoresist layer; said lower photoresist layer is less sensitive to light than 
said upper photoresist layer by between about 5 and 10%; and 

transferring said pattern in said photoresist film by an etch into the 

surface of said substrate in a single etch step; the etch rate of said photoresist film and 

said dielectric layer substr a t e are about equal. 

H.(CANCELED) 

12. (CURRENTLY AMENDED) A reticle through which at least three intensities of 
incident light are passed to define a multi-level profile on a light sensitive 
photoresist surface, the reticle comprising: 

a) a first transmission level film producing transmitted light of a first intensity; 

b) a second transmission level film producing transmitted light of a second, 

intermediate, intensity less than the first intensity, transmitting 
between approximately 20% and 70% of incident light; and 
retarding the phase of the transmitted second intensity of light 
approximately 180 degrees; and 

c) a third transmission level film producing transmitted light of a third intensity 

less than the second intensity, whereby the light transmitted 
through the reticle with the first intensity exposes a first 
photoresist area to a first dosage, the light transmitted with the 
second intensity exposes a second photoresist area to a second 
7 
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dosage, and the light transmitted with the third intensity exposes 
a third photoresist area to a third dosage; 

said first transmission level film is a substrate, in which said second transmission film 
overlies said substrate, and in which said third transmission level film overlies said 
second transmission level film; 

said third transmission level film has a third transmission level opening, through said 
third transmission level film, to reveal a predetermined area of said second 
transmission level film, and in which said second transmission level area has a 
second transmission level opening, through said second transmission level, to reveal 
a predetermined area of said first transmission level film . 

13. (CANCELED) 

14. (CURRENTLY AMENDED) The reticle as in claim 12 in which said third 
transmission level film is an opaque film comprised of a material selected from a group 
consisting of Cr, CrO, and iron oxide, whereby said third transmission level film blocks 
incident light: 

said second transmission level film is comprised of a material selected from the group 
consisting of i ndium tin oxide, elemental metal, molybdenum silicon oxvnitride; gold, 
chromium fluoride, zirconium silicon oxide, molybdenum silicon oxide, aluminum nitride, 
or silicon nitride. 

15. (ORIGINAL) The reticle as in claim 12 in which said first transmission level film is 

selected from a group consisting of quartz, synthetic quartz, and glass, whereby 
said first transmission level film is transparent to pass all incident light. 

16. (CANCELED) 
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1 7. (CURRENTLY AMENDED) A reticle for transmitting at least three intensities of 
incident light to create a multi-level profile pattern of at least three thicknesses on a 
light sensitive photoresist film overlying an integrated circuit interlevel dielectric, the 
reticle comprising: 

a transparent substrate, said transparent substrate passing essentially 
all incident light to form a first thickness of photoresist profile less than the first 
thickness of photoresist film, 

a partially transmitting film, said partially transmitting film retarding the 
phase of incident light approximately 180 degrees and transmitting between 
approximately 20% and 70% of incident light to form a second thickness of photoresist 
profile; the second thickness greater than the first thickness of photoresist film; 

an opaque film, said opaque film blocking essentially all incident light 
to form a third thickness of photoresist film greater than the second thickness of 
photoresist film. 

18. (ORIGINAL) The reticle as in claim 17 in which the first thickness is substantially 
zero so that an opening is formed in the photoresist film. 

19. (CURRENTLY AMENDED) A photolithographic reticle to form a dual damascene 

profile in a photoresist film having a third thickness, the dual damascene profile 
having a via at a first thickness of zero and a trench at a second thickness, 
intermediate between the first and the third thicknesses, from a single exposure 
to a light source, the reticle comprising: 

a transparent substrate, said substrate passing all incident light to form 
the first thickness of photoresist profile, 

a partially transmitting phase shift film, said partially transmitting phase 
shift film retarding the phase of incident light approximately 180 degrees and 
intermediately attenuating incident light to form the second thickness in the photoresist 
profile; said partially transmitting phase shift film transmits more than approximately 
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20%, but less than approximately 70% of incident light; 

an opaque film, said opaque blocking all incident light to form the third 
thickness in the photoresist profile. 

20. (CANCELED) 



21 . (PREVIOUSLY PRESENTED) The method of claim 1 which further includes 
said light sensitive photoresist film is comprised of a lower photoresist layer and an 
upper photoresist layer; 

etching in a single step, said light sensitive photoresist film and a dielectric layer 
under said light sensitive photoresist film to form a dual damascene shaped opening 
in said dielectric layer; 

said lower photoresist layer, said upper photoresist layer and said 
dielectric layer have about the same etch rate. 
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